Main endocrine glands
The main endocrine glands are: The production of hormones is controlled, so that, in the healthy state, there is no over-or underproduction. This regulation is often a 'self control' mechanism; if the level of a hormone is increasing, the body will detect this and inhibit further production.
The reverse situation is also true: if the level of a hormone is becoming too low, more will then be produced. The same type of control is true for nonhormone systems such as blood glucose or blood calcium. For example, the body detects a rising level of blood glucose, and mechanisms are put in place to ensure the level does not rise above the upper limit of the normal range. It is outside the scope
control of blood glucose
Nurses often measure blood glucose levels and use these as part of their assessment and care planning.
Rather than focusing on the link between blood glucose level and insulin administration, it is worth taking time to consider in more detail the normal mechanism for control of blood glucose in humans, as this would present a more thorough picture of the patient being treated (Box 2).
Blood glucose levels rise and fall between meals.
Insulin is produced by the pancreas to prevent the level of blood glucose becoming too high. To prevent the level of blood glucose falling too low, the pancreas produces glucagon. It is vital that glucose is maintained at a level that can be used by cells to produce energy. Other hormones such as adrenaline, cortisol, thyroid hormones and growth hormone can also lead to a rise in blood glucose.
Note that insulin does not just target the muscle cells to enable glucose uptake; there is also an uptake of glucose in liver and fat cells. In addition, as an anabolic hormone, insulin promotes the storage of glucose as glycogen (e.g. in the liver cells), promotes the storage of fat, protein synthesis and reduces the breakdown of fat and protein (Figure 1 ; Tortora and Grabowski, 2003) . If too many sugary foods are eaten at one time, the blood glucose level Box 1 Basic terminology related to the endocrine system Endocrine Endocrine refers to a gland or tissue that secretes a hormone directly into the bloodstream. The hormone is produced by the tissue cells and taken away by the blood capillaries and distributed to the general circulation.
Exocrine
Exocrine refers to a gland or tissue that secretes a substance via a duct. Examples are the sebaceous glands (which secrete sebum onto the skin) and the gastric glands (which secrete enzymes into the stomach).
Hormone
A chemical messenger secreted by endocrine cells. A hormone will have a particular 'shape' to enable it to attach to particular cells elsewhere in the body.
Target
The target is the place to which the hormone binds. The hormone's target organ may be another endocrine gland, in which case its action is to suppress or trigger the production of another hormone. The hormone may enter the general circulation and all organs and tissues may be exposed, but there will only be an effect on the target cells.
Receptor
The part of the target cell that has the matching 'shape' for the hormone. This is where the hormone will attach and cause its effect. Box 2 A consideration of the blood glucose level of a normal, healthy adult l The level of glucose in the blood will be relatively low before a meal. It will not fall below a certain set point because the body is equipped with mechanisms to prevent this. For example, the stores of sugar in the liver and muscle (glycogen) can be broken down by the hormone glucagon to release glucose into the bloodstream.
l Eating a meal will enable absorption of glucose into the bloodstream. The blood glucose level will therefore rise and continue to do so while food is being absorbed.
l The glucose circulates in the bloodstream, enters cells, is metabolized, and carbon dioxide and water are produced as waste products. The metabolism of glucose removes it from the blood stream, and the blood glucose level will gradually fall.
In the normally healthy adult, the hormone insulin is produced in greater quantities whenever the pancreas senses that the blood glucose level is rising. Insulin has its target on muscle cells (among others). Receptors on these muscle cells connect to insulin molecules and the cells are then able to absorb glucose for metabolism.
l As the level of blood glucose falls (because the glucose is entering the cells) the production of insulin will be reduced.
will rise quickly and the body will eradicate glucose in the urine; the kidney has a limited capacity to reabsorb glucose and prevent its excretion in urine.
This is true in normal healthy individuals. If the pancreas is not producing insulin, or is not producing enough insulin, there will be no uptake of glucose and it will remain in the bloodstream. Blood glucose will continue to rise and some glucose will then enter the urine, as the capacity of the kidney to reabsorb the glucose will be exceeded.
Diabetes mellitus
In diabetes mellitus, the production of insulin is affected and treatment will be directed at the maintenance of normal blood glucose levels (4-6 mmol/l; Thyroglobulin (a glycoprotein) is the base in which the amino acid tyrosine is held while iodide is extracted from the blood and attached to the tyrosine.
The hormones are tri-iodothyronine (T 3 ) and thyroxine (T 4 ). The hormones can be stored in the thyroid gland attached to thyroglobulin until required. In health, secretion of these hormones is controlled by the pituitary gland and by the hypothalamus (see Figure 2 ). There is a series of hormones that lead to the production of thyroid hormones, with first the hypothalamus and then the pituitary gland 'giving instructions' for the process. As more thyroid hormones are produced, the production of hormones from the hypothalamus and pituitary gland is inhibited, so reducing production by the thyroid gland.
Thyroid hormones affect metabolism, and increasing the amount of these hormones will increase metabolism. This means that cells will 'burn' glucose more rapidly and release more heat as a result, the pulse rate will rise and stores of fat and other materials will be broken down. In normal everyday life, the levels of thyroid hormones fluctuate to deal with events that occur, but stay within set bounda- 
Adrenal glands
The adrenal glands (suprarenal glands) are small, triangular structures located at the top of both kidneys. They have an inner core (the medulla) of modified nervous tissue and an outer cortex. These two distinct structures arise from different tissues in the embryo. The medulla produces adrenaline Cortisol promotes the breakdown of proteins (e.g. muscle proteins) and fats. Glucose can be made from the breakdown products and blood glucose rises to cope with the demands of the cells for energy. Indirectly, cortisol causes the blood vessels to constrict, so blood pressure rises. Activity of white blood cells is reduced, thereby reducing inflammation. Calcium is released more readily from bone. 
Adrenaline and noradrenaline
In the adrenal medulla, sympathetic nerve fibres 
cortical hormones
In contrast, the hormones of the adrenal cortex are designed to cope with ongoing stress. In health, the body always produces corticosteroids. As with other hormones, it is the amount produced that varies in relation to the circumstances. Stress will increase the amount of corticosteroids produced. The control of hormone production from the adrenal cortex is very similar to that for the thyroid gland. The hypothalamus secretes corticotrophin-releasing hormone (CRH); this causes the anterior pituitary gland to produce adrenocorticotrophic hormone (ACTH), and this, in turn, stimulates the adrenal cortex to produce its hormones, cortisol (and similar substances) and aldosterone. These effects and controls are outlined in Figure 3 .
When corticosteroids are given as medication, the blood levels of corticosteroid will rise, which reduces the stimulus on the adrenal cortex to produce its own hormones. As with other tissue, if it is not used, it may atrophy. This is a reminder as to why corticosteroids or other hormone treatments should not be stopped suddenly but instead withdrawn gradually to enable the gland to re-establish itself and normal mechanisms to take over. When corticosteroids are prescribed because the adrenal cortex is not working effectively, the effects of both cortisol and aldosterone will be required. However, where corticosteroids are being used as anti-inflammatories, drug choice often aims to maximise the effects of cortisol while minimising the effects of aldosterone, and prednisolone is often preferred. is clear that when administering drugs affecting the endocrine system, the nurse needs to be aware of the complex interactions occurring in the body.
